Introduction
Breastfeeding (BF) is the only food source that provides the baby with all the nutrients necessary for his optimal development in the first months of life. Epidemiological research has shown that it provides with a variety of benefits for the health, the growth and the development of the child at the same time that significatively decreases the risk of a large number of acute and chronic diseases such as obesity (1, 2) .
Besides being the best feeding option for the human being in the first six months of life (other authors recommend it until completing two years of life), BF is also beneficial for the mother. It is considered to be an effective method to prevent breast cancer and hypertension in the medium and long -term (2, 3) .
Human milk provides a large amount of polyamines which are helpful for the process of intestinal development (3) . Human milk composition changes depending on the different stages of breastfeeding and throughout the 24 hours of the day (4) . In the initial stage of colostrum secretion, the amount of nitrogen is total, and the proteins increase in the nocturnal sample with respect to the daytime hours. This study has evidenced the circadian variability of human milk (3, 4) .
In order to analyse the aspects associated to the significant decrease in the BF, it is necessary to emphasize the technical aspects, particularly, the suction mechanism. Breastfeeding on a breast is different than feeding from a bottle: milk flows from the mother to the child by combining a passive expulsion (ejection reflex or rising of the milk) and an active extraction by the baby (suction). The technical literature states that the oxytocic hormone is responsible for driving milk secreted by the galactophorus ducts to finally reach the nipple. Oxytocin production is stimulated by suction since it is a reflex mechanism (4, 5) .
Another aspect reported in the literature is the position in which the mother places the child towards the breast. Several authors believe that when this position is incorrect, the child's mouth does not cover the entire nipple and, therefore, he cannot adequately extract the milk being this the reason why the child is forced to suck in the vacuum. The early detection of problems in the application of the suction technique avoids problems like this, among other factors such as cracks, mastitis and hypogalactia, main causes of abandonment of BF (6, 7) .
It is appropriate to emphasize that an adequate beginning is important for a good relationship between the mother and her child. In order to establish a good suction technique from the beginning, it is essential to avoid problems. Repeatable mistakes in the first BF hours can determine the failure, which has been repeatedly demonstrated in the specialized literature on this subject (7, 8) .
In recent years, BF has decreased significantly. This fact has implied serious consequences in the health of the children, particularly in developing countries and among children with Down syndrome (DS). There is a belief that hypotonia and the decrease of some reflexes can prevent the children with DS to breastfeed, but actually, it is only a myth (8, 9) .
It is true that some of the characteristics of the new-born with DS, such as hypotonia and sucking and swallowing impediments, make a little more difficult this feeding technique which can lead to the abandonment of the BF before the desired time (9) (10) (11) . However, many of the problems stem from insecurity and ignorance of the BF techniques as well as separation of the child from the mother during the first days of life.
Some studies have evidenced the advantages of this form of feeding for the babies, and especially for those who suffer DS, being this the reason why the early abandonment of BF in children with DS should be avoided. Along with the family, it is necessary to reduce the potential obstacles and difficulties that mothers will encounter through breastfeeding, such as the weaker suction, the hypotonia itself, the slower swallowing and the position (12, 13) .
Biopsychosocial necessities of the mothers of babies with DS must be approached from the very moment of birth, facilitating in the delivery room the skin-to-skin contact and breastfeeding (14, 15) .
Objective
To assess the technique and duration of breastfeeding in healthy children and children with DS, using the breastfeeding observation form.
Material and methods
We performed an observational prospective cohort study in a group of new-borns with DS and in another one without DS at the University Clinical Hospital San Cecilio of Granada in the last half of 2015. The first group of study was comprised of children with DS (n= 40), and the second group (control group) was comprised of new-borns with DS and healthy new-borns (one healthy child per DS new-born), with the same characteristics of weight and gestational age. The children who participated in the study were selected using a convenience sampling technique. Using this technique, it was chosen a sample of the accessible population considering that the children were hospitalized sharing room with the mothers. All participating mothers signed the informed consent to participate in the study. The project has the approval of the committee of ethics of the University Clinical Hospital San Cecilio of Granada, with the number PI0397/08. The inclusion criteria were babies with DS and healthy babies, admitted to the hospital with no serious pathologies, whose parents gave in writing informed consent. Midwiferies, adequately trained by the research team, evaluated the technique during the first five days postpartum. The follow-up of BF after the hospital discharge was performed among the controls of the Healthy Child program, in the corresponding health centres.
For the assessment of the BF, the breastfeeding observation form was used (16) . This questionnaire evaluates the following items: Position of the body, the observed response of the child, the manifested affective bond, the anatomy of the breasts, the type of suction and the duration of breastfeeding. If a sign was recognized, a mark was placed in the box next to the sign. Then, marks were summed and the result were classified as good, fair or poor. Same applied for the quality of BF.
The Spanish Association of Paediatrics accepts this form as an instrument to evaluate the breastfeeding of healthy children and those with developmental disorders. It is validated by the World Health Organization and by the United Nations Children's Fund, since 1998, through its publication "Breastfeeding counselling: a training course". The questionnaire evaluates the BF being this correct or difficult. Following the recommendations of the European Commission, Public Health Management and Control of Risks, different hospitals use this questionnaire (17, 18) .
Other recollected data were the academic profile of the mothers, their birthplace, the ethnic group, the weight of the child at delivery, the type of delivery (eutocic or dystocic) and days of hospital stay.
Statistical analysis
A descriptive analysis of the variables of the study was performed. For those of numerical nature, the mean and standard deviation were calculated; for qualitative variables, the absolute and relative frequencies were calculated. Subsequently, the analysis was completed, through a bivariate analysis of the differences between the groups of study. For qualitative variables, the Pearson or Fisher chi-square test was used in those cases where the applicability criteria were not met. For quantitative ones, we used the t-test of Student. Odds ratios were calculated and their confidence intervals to 95 %. The level of significance considered for the analyses was 0.05. Data were analysed with the statistical software IBM SPSS Statistics 19.
Results
Eighty new-borns were included in the study: Forty of them with DS and forty without DS. The age of the mothers was significantly higher in the group of children with DS: 31.85 +/-4.58 vs 25.83 +/-4.39, (p < 0.001). No differences were found regarding to academic profile or birthplace being most of them of Caucasian origin (80 and 90 % respectively). Regarding to smoking, the rate of smoker women was higher in the group of children with DS: 40 % vs. 12.5 %, in the group of children without DS (p = 0.005). The weeks of gestation were similar in both groups: over 37 weeks of gestation in the 72.5 % of mothers of the group of children without DS, and 77.5 % of the women in the group with DS. No significant differences were found in the type of delivery: 60 % in the group without DS, and 50 % in the group with DS were eutocic deliveries. With respect to the birthweight, it was also very similar in both groups: 72.5 % of children without DS, and 77.5 % of those of the group with DS weighed above 2500 g ( Table 1 ).
In the outcome variables, there were statistically significant differences with respect to the come in of the breast milk; this comes in earlier (in the first 24 hours) in the group of the mothers with children without DS (92.5 % of cases) than among mothers with children with DS (20 %) (p < 0.001). Mothers of the latter had a milk release accompanied by symptoms of breast engorgement, which was manifested with breast filling and breast heaviness feelings, breast pain and temperature increase. Regarding the assessment of the intake, it was good in 45 % of mothers with children without DS, compared with 25 % of mothers in the group with DS (p = 0,005). The quality of the breast positioning was good in the 65 % of mothers of the group without DS versus 40 % of mothers of the group with DS (p = 0.025). This was the worst result obtained for the assessment of the feeding. Difficulties were found in the position of the mothers: the head of the new-born was not lined with the body of the mother and the baby was separated of the chest in the 60 % of children with DS. The main problems encountered related to the technique were difficulties in the posture of the mother and poor grip. In the duration of lactation, no statistically significant differences between groups were found: In 60 % of the mothers of the group without DS and 47.5 of mothers of the group with DS duration was less than 3 months (p = 0.262) ( Table 2) .
When calculating the odds ratio and their confidence interval for the assessment and the quality of the intake, it was observed that children with DS had a higher risk of having a poor or regular result 2.40 [0.76-7.51] and a worst breastfeeding 3.30 [1.07-10.17 ], regardless of the mother's age (Table 3) . 
Discussion
Among healthy children the intake was considered good in 65 % of cases. However, new-borns with DS only received the same rating in the 25 % of cases.
These results are in line with reports of several authors who claim that babies with DS are less likely to be breastfed. They point that one reason for this is the hospital admission due to the syndrome. They also evidence that the separation of mother-child interferes with the BF along with the weaker motor function of the mouth, generalized muscular hypotonia and maternal age (19) .
Pisacane et al., consider that the babies admitted in the hospital, with good advice to the parents, can improve the breastfeeding rate, especially if mother-child separation is avoided. They also point that depression and low self-confidence of the mothers after the birth of a baby with DS are associated to early abandonment. The training of health professionals and support for mothers during the first weeks after delivery is associated with the extension of the BF (19) (20) (21) .
This form of feeding provides relevant benefits for the health of the children with DS. Therefore, it is suggested that the hospital admission policy should be carefully reviewed. If the hospitalization of the mother is necessary, breastfeeding should be an important aspect to support, as it has been recognized by most of the participants of the qualitative study, with the aim of understanding the cultural factors that affect the decision of a mother to breastfeed or to use feeding formula (21, 22) .
A retrospective study shows that breastfeeding babies with DS represents a real challenge. Many of the participants expressed a high level of difficulty and disappointment because they were not able to breastfeed as they would have liked. One study identified that 84.6 % of children with DS experienced some impediment to suction. This study was conducted through a survey, years after the birth, and some mothers did not remember how breastfeeding had been. According to this author, there is currently no consensus among health professionals regarding the ability of children with DS to be breastfed (23, 24) .
Most of the mothers of children with DS can breastfeed their children, and this practice is very important. However, in some babies there are deep obstacles to overcome to make BF a success. Professionals should be prepared to detect these cases and advise mothers about the steps to follow. In the statements of the mother it was observed the importance of training professionals to address the suffering and frustration surrounding the birth of a child with disabilities. It is also important the ability of the professionals to act adequately according to the information, guidance and support of the BF (25) .
It has been observed that lactogenesis occurred < 24 hours in 92.5 % of the mothers of healthy children while it occurred > 24 hours in the 80 % of the mothers of children with DS. Filling and heaviness of the breasts as well as breast pain and temperature increase, were manifested. This fact also hinders breastfeeding itself, so mothers requires stronger advice by health professionals.
Studies reveal that a delay in the lactogenesis has implications for the nutrition of the child because it affects his behaviour towards breastfeeding. Elevated cortisol levels at delivery and postpartum are risk factors for the delay of the lactogenesis. Cortisol concentrations increase in the first hours after the birth and after 17 hours of labour they decrease. In women with high levels of stress, this decrease of the cortisol levels is not present. This study has important implications for the public health because women experiencing stress of psychosocial and biological source related to labour and birth have higher probabilities of experiencing a delay in the lactogenesis (26) .
Against any stressful situation, neuroendocrine and hormonal systems activate. The hypothalamus is the control centre of these systems. When the person suffers from stress, there is a release of various hormones namely vasopressin and corticotropin (CRH), having all of them stimulating effects on the brain. Said hormones are transported from the pituitary gland where the release of adrenocorticotropic hormone (ACTH) occurs. This hormone stimulates the adrenal glands which produce cortisol which mobilizes the energy in response to stress (24, 27) .
Mothers who breastfeed have less perceived stress than those fed their babies with formulae, and this is corroborated by the fact that breastfeeding betters the mood (the results confirm it). It seems to be attributable to the physiological effects of breastfeeding and not to the individual differences between nursing and non-nursing mothers (28) .
The stress produced during childbirth and high glucose levels in the umbilical cord are risk factors for the delay of lactogenesis. Stress hormones levels were measured and detailed data were collected about the behaviour of the early feeding. Four markers of lactogenesis were assessed of which two (casein presence and lactose concentration) were biochemical markers. The third measured the volume of milk of the fifth day after birth and the fourth was a subjective assessment by the mother (breast fullness) (28) . In our study, all mothers of the babies with DS had their lactogenesis delayed.
In relation to the duration of the BF, we observed in our study that 60 % of healthy children kept the BF by more than three months, while in the group of babies with DS, only the 47.5 % of the babies managed to achieve this time. These data indicate that the guidance given in the first days postpartum were effective in order to increase the BF among the babies affected by DS.
In a study conducted in Jerusalem during ten years, it was observed that, despite common perinatal complications, such as respiratory failure or need for oxygen supplements (present in 32 % of participants), in children with DS, around 84 % of them were fed with human milk. Of these, two thirds were fed exclusively with breast milk, and one remaining third was fed with infant formula (29) .
The review of the literature reports that in the United States, the real rate of initiation to breastfeeding is 73.4 %. The duration of breastfeeding up to six months is 56 %, and more than six months is 42 %. These data confirm that, despite some challenges such as DS, breastfeeding is the most suitable way of feeding for the family (30) .
Another study showed that BF in children with DS was especially shorter if the new-born had to be admitted in the hospital or if he was firstborn. According to the authors, BF is more dependent on the mother and the social structure than being diagnosed with DS. In this study, more than 70 % of the participants said that, when their babies were diagnosed with DS, they did not change their intentions to BF their children. A high percentage of the mothers felt that BF was a major advantage for their children and for themselves. DS babies who have been breastfed have a lower incidence of atopic dermatitis, otitis media, childhood asthma, gastroenteritis, obesity, diabetes type 1 and childhood leukaemia (31) (32) (33) .
It was observed that toxic habits are related to premature new-borns, both in children with DS and in healthy children. This information allows us to confirm the negative effects on maternal and child health.
Studies performed in Canada show that among smoker mothers the risk of having a preterm baby is four times higher than among mother not exposed to smoking habits. This particular study showed a strong significance when the mother smoked more than ten cigarettes a day, compared with the non-smokers. Alcohol consumption was present in 13.3 % of the smokers and 18.3 % consumed other substances during pregnancy. More than 75 % of the preterm births corresponded to women under 30 years old. Women between 35 and 39 years old were who had the lowest smoking rate (33) .
The adverse effects of smoking on BF implies a physiological effect of nicotine on the mother's hormonal system and also directly on the milk. It has been demonstrated that breastfed babies of smoker mothers show more irritable behaviour. The mechanism consists on a decrease on the prolactin levels due to the effect of the nicotine, especially in the short term. It is also associated with the reduction of the blood flow in the breasts by the effect of nicotine, resulting in a reduction of oxytocin and a decrease in milk ejection (33, 34) .
As it has been observed in this study, most of the children with DS, according to the ethnicity of the mother, are Caucasian. It is important to point that no reports of DS new-borns were present among gipsy mothers.
A research conducted in 2009 in the United States studied the prevalence of DS according to the ethnicity and showed that the birth was more frequent among non-Hispanic whites than among black people. Regarding to the sex, male births were significantly higher (35) .
The results of the prevalence of DS according to the age of the mother made possible to certificate that as the age of the mothers increases, the number of births of children suffering from DS also increases.
In the United States, studies have revealed that the prevalence of births of children with DS has increased in the recent years. Similarly, the prevalence of these births among older mothers is higher and the births of these babies among younger mothers have decreased (35, 36) .
Conclusions
The results of this study showed that the breastfeeding technique presented more difficulties in mothers of children with DS at the beginning of the breastfeeding and it was observed that technical errors influence on the onset and the keeping of BF.
The analysis of the scientific literature shows the importance of the information related to the technical aspects of breastfeeding in order to extend it over time.
The assessments performed from the results of this study allowed us to suggest that an appropriate guidance to the mother in the early days of the life of her son about the advantages of BF and the technical problems associated can improve its practice. Moreover, the hospital admission of a child is more tolerable the closer he is to the mother. In addition, if the mother is correctly informed, an adequate BF technique could be promoted, using the breastfeeding observation form as a verifier.
It has been found that forms of promotion including technical aspects, support for the mothers and promotion of the mother and child bond are needed. Likewise, it is important, especially in these babies and their parents, to promote skin-to-skin contact as much as possible to strengthen the bond and the feeling of selfconfidence of the parents.
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